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THE USE OF BORON SUBSTANCES IN FUELS

I, Significance of Boron in High-Energy Fuels

The potentialities for high-energy yleld render boron substences
extremaly useful in the development of fuels for aircraft, missiles,
an? siher specislized weapons. The added energy provided by the use
of boron powder in slurry fuels is translated directly into greater
thrust and increased range. Boron propsllants are used in rooclets
and other specisl weapons. Recent research has shown that at least
two boron compounds in low concentrations will provide satisfactory
properties and gt the same time will maintain and even exceed, for
exampla, the parformance of hydrazine in rockets.

I11. Research and Development of Boron Fuels

A, US Development of Boron Fuels

The US Defense Lisighblishment is engaged in a camprshensive program
to enlarge the scope of practical applications for boron substances as
fual. At the presen: time the largest US eonsumpticn of boron raw
materials for fuel purpuses is in making boron powder for slurry fuels.
In the near future, military requirements for all boron raw materials
in scheduled aireraft and missile programs are expectad to exceed the
current US snnuil production of 800,000 tens, with & boric oxdde son-
tent of about 280,000 tons,

B, Other Free World Development, of Boron Fuels

The countries wiich are most likely to sngage in boron ressarch
ar¢ those capable of conducting lengthy and complex chemical investi-
gaticns. In the fres world, not only the US but also the UK and Wesi
Sermeny are known to possess asuch capabilities. BRritish reports pub-
lished during tle past decade indicate that the UK atiributss the same
importancs to continaed boroen research as dceee the U3, In the
post=war period, boron research in West Germatiy has been confined to
non=militery applicatiors, With the end of the cecupation, howsver,
their programs might be extended to include military uses of boron
gubstances. Very little information is available on bororn research
in other free world 2ountries.
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THE USE OF BORON SUBSTANCES IN FUELS

I. Significance of Boron in High-Energy Fuels

The potentiaslities for highesnergy yield render boron substances
extremely useful in the development of fusls for aircraft, missiles,
an? other specialized weapons. The added energy provided by the uss
of boron powder in slurry fuels is translated directly into greater
thrust and increased range. Boron propellants are used in rockets
and other special weapons. Recent research has shown that at least
two boron compounds in low concentrations will provide satisfactory
properties and at the same time will maintain and even exceed, for
exampla, the performance of hydrazine in rockets.

I1. Research and Development of Boron Fuels

A. US Development of Boron Fusls

The US Defense Establishment is engaged in a comprehensive progrem
to enlargs the scope of practical applications for boron substancss as
fusl, A% the presant time the largest US consumption of boron raw
materizls for fuel purposes is in making boron powder for slurry fuels.
In the near future, nmilitary requirements for all bcron raw materials
in schedulad aircraf: ard missile programs are expected to gxceed tns
current US annui)l production of 800,000 tons, with s boric oxdds con=
tent of about 2¢0,000 tins.

B. Other Free World Development of Borenm Fusls

The countries which are most likely to engage in boron ressarch
are those capsble of conducting lengthy and complex chemical investi-
getiens. In the free world, not only the US but alrzo the UK and West
furmeny are known 4o possess such capabllities. British reports pub-
lished during the past cecade indicate that the UK attributes the same
importance to cntinued boron research as deee the U3, In the
postewar period; boron research in West Cermany has been confined teo
nen-military applications, With the end of the scoupstion, nowevelr,
their programs right be extended to include milltary uses of boron
gubstances. Very little information is available on borer research
in other free world :ountries.
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Co Soviet Developments in the Field of Boron Fuels

The USSR is believed to be conducting boron fuel research programs.
Technical know=how regarding the manufacture and application of boron
substences in fuels may be as far advanced in the USSR as in the US
or in any other coumtry. This conclusion is derived from an examina-
tion of recent technical literature published in the USSR. Such
published information does not demonstrate that the Soviets are using
boron fuels in actual aircraft or missile operations; on the other
hand there is equally no assurance that they are not doing so.

I1I. Sino=Soviet Bloc Boron Position

A. Deposits and Production

The principal deposits of boron-containing minerals in the Sino-
Soviet Bloc are located in the USSR, although there ars known to be
some in Communiat China.

Reserves of unmined boron ores available in the USSR in 1938 are
shoun in the attached table (See Annex). They show a total ore availa-
bility in geologically explored reserves of about 2,000,000 metric toms,
baving a boric oxide (ByO3) content of approximately 150,000 tons. If
inferred or geologically investigated reserves are alsc included, the
total becomes about 7,500,000 metric tons, having a boric oxide content
of about 630,000 tons.

About 22,000 tons of minerals, containing about 8,000 tons of
beric oxide, are reported to have been mined in 1938. 1/ If, since
that time, it i3 assumed that output in terms of boric oxide content
has varied approximetely with Gross National Product, the total
Aepletion of thae 1938 reserves would have been about 170,000 metris
t«ns of borie oxide. This presumes a current annual output of perhaps
35,000 te 40,000 tons of minerals, containing 10,000 to 15,000 tons of
borie exide.

The major deposit? of the USSR are in the vicinity of Inder Lake
at Inderborsidy (48°31' N = 51°47' E) and at many points along the
north shore of the Caspian Sea. Good highway and rallway transporta-
tion is available from these deposits. Other deposits are located in
the. Mineralnovad-Cheskiy Rayon in the North Caucasus and the Azov-
Black Sea area. Although of lower grade, these deposits are being
worked, and are alse favorably situated for transportation faeili-
ties.

y Demitri B. Shimkin, Minerals = A Key to Soviet Power (Cambridge,
Mess., 1953), p. 253.
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Usable Chinese reserves of boron resources are believed tc be
small. Very high-grade deposits in Tibet are relatively inaccessible
for present large-scale exploitation. Several recent reports indicate
some recovery of borax from long-established salt brine welle and the
beginning of construction on a borax plant at Tsu=Kung, Szechwan Province.
Transportation facilities linking these latter areas with other parts of
China appear to be adequate.

B, Imports from the Free World

The interest of the Sino-=Soviet Bloc in borax, boric acid and
related products seems to be increasing. Preliminary estimates indi-
cate that Bloc imporis of these materials from the free world totalled
at least 15,000 metric tons in 195L, virtually all to the Eurcpean
Satellites and Communist China. Imports appear to have been greater
in 1954 than in any other recent year. Recently there have been
possible diversions of US-origin borax. Also, Turkey is exporting
aignificant portiona of its boracite production to the Satelliites.
Thus total movement of boron materials from {res~world countries tso
the Bloc during the first nine months of 195% surpassed the total for the
whole of 195k.

C. ‘Adequacy of Supplies

Informetion available on Soviet use of bhorsn materials in either
civilian or military programs makes any preeise &stizata or the acaquacy
of supplies difficult. There is reason to believe tast in 1954 East
(erman borax imports wers 1,000 tons less than was raquired and
planned. At the end of November 195), borax was relsased from East
Cerman'State Reserves" to meet urgent industrial needs. As of 11
January 1955, only 30 tons of this had been returned to the Reserves.
Subsequent reports indicate that borax continues to be a chief botile-
nesk in supplies for the East German chemical and glass-making incustries.
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ANNEX I
USSR RESERVES OF UNMINED BORON ORE

(1938 estimate)

NATURE OF R KSERVES ORE TONNAGE
(In thousands of metric tons)
Explored Ores
Thoroughly Explored a/
Good grade (25-35% Bpl3, 26l
Low grade (3-9% By03) _ 1,417
Total 1,681
Geologically Explored b/
Good grade (25-35% By03) 32
Low grade (3-9% By03) 12’
Total ' L5k
Total Explored Ores 2,135
Geologically Investigated Ores of
Good grade (25-35% B303) 138
Low grade (3-9% By03) 5,25
Total 5,9383
Total Explored and Investigated Ores 7,518

Sourse: Ceolegigheskaya Jzuchenncst i Mineralno-Syravaya Baga SSSR k XVIII...
Seyez (b}, /Geclogical Study of Mineral Raw Material Sources
of the USSR for the XVIII Congress of the VKP (b)/, Moscow-
Leningrad 1939, -

a/ Reserves explored ready for mining.

b/ Reserves geologicslly explored and defined by tests, with preliminary
< examinations somputed, ’

_g/ Reserves established on the basis of naturally or artifically induced
appearance of the material on the surfage.

@ h EE S
SoljeCel «k=T

e e W o




